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ABSTRACT

Background. East Africa is one of the fastest growing regions in
theworld and faces a rising burden of cancer; however, few peo-
ple are equipped to effectively conduct research in this area.
Materials and Methods. A 31-item questionnaire was distrib-
uted to current trainees and recent graduates of the Master in
Medicine in Clinical Oncology Program atMuhimbili University of
Health and Allied Sciences in Tanzania. Areas that were assessed
included (a) demographic information, (b) prior research training,
(c) prior and current research activities, (d) attitudes toward the
importance of research, and (e) supports and barriers to inclu-
sion of research in an oncology career path.
Results. A total of 30 individuals responded to the survey, of
whom 53% (n = 16) were male and 70% (n = 21) identified as
current trainees. Among the majority of respondents, attitudes

toward research were strongly favorable. Although only 37%
(n = 11) reported receiving any formal training in research
methodology, 87% (n = 26) reported intentions to incorporate
research into their careers. The absence of protected time for
research and lack of access to research funding opportunities
were identified by amajority of respondents as critical barriers.
Conclusion. A majority of current or recent oncology trainees
in Tanzania desire to incorporate research into their careers,
but most also lack adequate training in research methodology
and longitudinal mentorship. Our future collaboration will focus
on creation of appropriate research training curriculums and
fostering an environment that catalyzes interprofessional devel-
opment and transforms and extends context-specific cancer
research in East Africa. The Oncologist 2019;24:e864–e869

Implications for Practice: Current and recent oncology trainees in East Africa expressed a high enthusiasm for research,
driven by a sense of urgency related to the burden from cancer that the region faces. This highlights the need for cancer
research training and mentorship in this setting. This work hypothesizes that African principal investigators can operate
effectively if proper attention is given to selection and provision of high-quality foundational didactic training to learn the
theory and implementation of research as well as to the development of an environment conducive to mentoring.

INTRODUCTION

Africa is facing unprecedented growth in cancer burden and
is inadequately prepared to meet this public health chal-
lenge. By 2030, 1.27 million new cancer cases per year are
expected, with approximately 1 million expected deaths [1].

In 2011, ministers of health for countries in the World
Health Organization African Region affirmed their awareness
of this mounting disease burden by adopting the Brazzaville
Declaration on Non-communicable Diseases Prevention and
Control [2]. The signatories to this declaration agreed to
develop strategies for prevention and control to strengthen

health systems and reduce noncommunicable disease (NCD)
burden, to source finances necessary to fight NCDs, and to
enable national health information systems to generate data
on risk factors and on disease burden from NCDs. However,
progress in the development of evidence-based cancer con-
trol strategies has been slow since this declaration and has
been outpaced by the increasing severity of the problem.

Over the past 2 decades, institutions in sub-Saharan
Africa have made remarkable progress in building human
research capacity. However, most research has focused on
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infectious diseases, with little attention to noncommunic-
able diseases, including cancer [3]. In the context of limited
prevention and health care resources in Africa, it is impera-
tive to formulate cancer control policies that are evidence-
based and targeted to cancers with the highest incidence,
morbidity, and mortality rates in the local region [4]. How-
ever, there are many factors, including the scarcity of trained
health professionals, differences in the infrastructure for clini-
cal care, and unique cancer epidemiology, that pose chal-
lenges for extrapolating clinical trial and other data from
oncology research performed in resource-rich settings [5].
Research conducted by those closest to care delivery will ulti-
mately be necessary to address the etiology of cancers unique
to East Africa and to develop locally appropriate strategies to
prevent and treat cancers. Thus, it will be necessary to equip
oncologists who practice in resource-constrained settings
with research skills and longitudinal mentorship to enable
them to perform high-quality cancer research that is rele-
vant to the context in which they provide care.

With a population of more than 150 million in 2014, East
Africa is one of the fastest growing regions in the world [6].
The rapid growth and projections for increased cancer bur-
den related to industrialization and changes in dietary and
lifestyle patterns pose challenges that demand the develop-
ment of research skills and capacity to address the needs of
the region [7]. To tackle the growing burden of cancer, the
region requires competent, well-trained African researchers
with supportive infrastructure and environments to enable
generation of local evidence by local investigators to inform
cancer control planning.

Currently, oncology is a nascent medical specialty in East
Africa, and very few individuals are equippedwith both the clin-
ical training and research skills to effectively conduct research
in this area. The Master of Medicine (MMed) in Clinical Oncol-
ogy program at Muhimbili University of Health and Allied Sci-
ences (MUHAS) is one of the first programs in East Africa to
train doctors to become specialists in clinical oncology, combin-
ing training in radiation and medical oncology at the Ocean
Road Cancer Institute (ORCI) in Dar es Salaam, Tanzania. Since
its inception in 2010, it has emerged as an oncology training
hub for the East African region and beyond. Current interna-
tional oncology trainees at MUHAS originate from Rwanda,
Ethiopia, Kenya, Comoros Islands, the Democratic Republic of
Congo, and Nigeria, all of whomwill return to practice oncology
in their home countries as part of a new cadre of oncology
leaders in East Africa. In light of the critical need to improve
research training and ultimately increase cancer-related research
output among oncologists in East Africa, we sought to evaluate
the attitudes and barriers toward research among current and
recent oncology trainees at a regional training hub in East Africa.

MATERIALS AND METHODS

Study Design and Population
A descriptive cross-sectional study was conducted in February
2018 targeting current trainees and recent graduates of the
MMed in Clinical Oncology Program at MUHAS (n = 34).

Data Collection
We adapted a 31-item questionnaire, which has been used
to assess attitudes and barriers to conducting research in
other medical subspecialty training programs [4, 5], to focus
on oncology research. Areas that were assessed included
(a) demographic information, (b) prior research training,
(c) prior and current research activities, (d) attitudes toward
the importance of research, and (e) supports and barriers to
inclusion of research in an oncology career path. Attitudes
toward the importance of research were scored on a five-
point Likert scale (1 = strongly agree; 5 = strongly disagree).

After informed consent was provided, an electronic
questionnaire was sent out to all participants in English,
which is the language of the medical school curriculum and
the common language in this multinational group of cur-
rent and recent trainees. Participants entered deidentified
responses directly into Research Electronic Data Capture, a
secure web-based application for data storage.

Statistical Analysis
Descriptive statistics were used to summarize the level of
knowledge, attitude, and research practice among the study
participants. Categorical variables were presented as both
totals and percentages. Continuous variables were presented
with median values and ranges. Fisher’s exact tests were per-
formed to evaluate associations between demographic char-
acteristics, including gender, nationality, and rank (trainee
vs. faculty), with particular attitudes and barriers. All analysis
was performed with Stata statistical software version 15 [8].

Ethical Considerations
The study was considered exempt from review by both the
MUHAS Institutional Review Board and the University of
California, San Francisco Committee for Human Research
(IRB 17-23670) because of minimal risk to participants. All
participants provided written informed consent prior to
completing the survey.

RESULTS

Out of 34 current trainees and recent graduates that were
invited to participate, the overall response rate was 88%
(n = 30), of whom 53% (n = 16) were male, 70% (n = 21)
were current trainees, and 53% (n = 16) originated from
Tanzania. Demographic characteristics, research experiences,
and career aspirations of the 30 respondents are summa-
rized in Table 1. Respondents who identified as currently in
a faculty role were more likely to be of Tanzanian nationality
(50% vs. 7%, p = .01).

Of 30 respondents, 37% (n = 11) reported receiving some
form of dedicated research training prior or in addition to the
training provided during theMMed in Clinical Oncology curricu-
lum; seven individuals reported prior completion of a master’s
degree (M.Sc. or M.P.H.), and four reported completion of
research coursework in a nondegree program. Among seven
respondents who reported that they began doing research prior
to beginning their oncology training, six reported that the prior
research resulted in a publication. Among practicing faculty,
the median time in practice was 4 years (range: 1–5 years).
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Respondents who identified as current faculty oncologists at
ORCI were less likely to report prior research experience, com-
pared with respondents who identified as current trainees
(0% vs. 39%; p = .04). Of the 18 respondents who responded to
a question about existing mentorship, 22% (n = 4) identified as
having a relationship with a researchmentor.

A total of 23 respondents completed all or most questions
regarding their attitudes toward research, which are summa-
rized in Figure 1. Respondents of Tanzanian nationality were
more likely to disagree with the statement that research
increases burden, compared with respondents of other nation-
alities (85% vs. 30%; p = .01). There were no other statistically
significant differences in demographic characteristics, back-
ground, opinions on the impact of research, or opinions on
mentorship between respondents of Tanzanian origin versus

other nationalities or between researchers who are faculty
versus current residents. There were no statistically significant
differences in background, opinions related to the impact of
research, or opinions on mentorship between female and
male respondents.

The reported availability of resources to support research
development is summarized in Table 2. Of the 18 participants
who provided responses regarding available resources to sup-
port research development, more than half reported ade-
quate availability of computers (56%), office space (72%), and
opportunities to present research (72%). In contrast, only 28%
reported adequate protected time away from clinic work,
and 28% reported adequate access to funding opportunities
for research. Only one respondent (6%) identified availability
of access to institutional support for preparation of a grant appli-
cation (“pre-award support”). In response to an open-ended
question asking respondents to identify the “greatest needs”
for developing a research career, themes of “research training”
and “mentorship” were consistently identified by 67% and 61%
of respondents, respectively.

A total of 18 participants responded to questions regard-
ing their impressions about the institutional research environ-
ment, which are summarized in Figure 2.

DISCUSSION

The findings of our survey of all current trainees and recent
graduates of one of the first clinical oncology training pro-
grams in East Africa reflect a very strong motivation to
actively engage in cancer research. Despite consistent iden-
tification of barriers and challenges to conducting research
throughout the survey, 77% of respondents identified that
they aspired to a career path that allowed for research or
a mix of clinical care and academic research, confirming
our impression of high levels of enthusiasm toward the
development of cancer research training opportunities.

This finding is in stark contrast, however, with the cur-
rent availability of infrastructure and institutional supports
to effectively support fulfillment of these aspirations. Spe-
cifically, protected time for research away from clinical
responsibilities, coursework in research methods, research
support, and mentorship were identified by a majority of
respondents as currently unavailable. These significant bar-
riers echo those published by the American Society of Clinical
Oncology International Affairs Committee, which previ-
ously reported that lack of financial support was the primary
barrier to conducting clinical cancer research in both high-
income countries and low- and middle-income countries
(LMICs) [9].

The reported scarcity of available mentorship is particu-
larly notable but not surprising in what is a relatively novel
field of study in East Africa [10]. Structured and longitudi-
nal mentorship from a competent and dedicated mentor is
critical both during the primary educational experience
and, especially, during the period that follows [11–13].
Thus, development of investigators with effective mentor-
ship skills is a necessary first step toward the development
of broader initiatives to create and enhance conditions that
foster the upward mobility of East African scholars in cancer

Table 1. Demographic characteristics, research experiences,
and career aspirations of oncology trainees and recent
graduates of a clinical oncology training program in
Tanzania (n = 30)

Characteristics n (%)

Gender

Male 16 (53)

Female 14 (47)

Current position

Trainee 21 (70)

Faculty 9 (30)

Nationality

Tanzanian 16 (53)

Other 14 (47)

Prior formal training in research

Yes 11 (37)

No 15 (50)

Unknown 4 (13)

Research experience prior to oncology residency

Yes 7 (23)

No 19 (63)

Unknown 4 (13)

Currently able to identify a research mentor

Yes 4 (13)

No 14 (47)

Unknown 12 (40)

Career aspiration

Private practice oncology care 4 (13)

Clinical oncology care at a referral hospital 2 (7)

A mix of clinical care and academic research 21 (70)

Research only 2 (7)

Unknown 1 (3)

Plan to conduct research in the future

Yes 26 (87)

No 3 (10)

Unsure 1 (3)
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research. In addition to the requisite acquisition of research
skills through dedicated training, formal training in mentor-
ship techniques has been repeatedly shown to enhance
mentor and mentee outcomes in academic settings [11–20].
Attention will need to be paid in effort to identify context-
specific challenges in mentoring affecting trainees from LMICs,
which could possibly include difficulties finding suitable men-
toring; hierarchical structures that discourage mentee-driven
processes; feeling invisible; facing prejudice; feeling devalued;

cultural inconsistencies; a lack of altruism in mentoring due to
extreme academic pressure on local faculty; and/or a lack of
knowledge associated with existing, but hidden, rules and cus-
toms common to academic settings.

The MMed in Clinical Oncology program at MUHAS cur-
rently requires trainees to complete and defend a disserta-
tion as a compulsory component of the training program.
Didactic coursework provides exposures to epidemiology,
biostatistics, and medical ethics; however, the content of
the existing curriculum rarely leads to independent research
by the graduates of the training program. This is evidenced
by limited publications of dissertation research or other
research by recent graduates, and it is consistent with a pre-
viously published report that even those African scientists
who achieve master’s or doctorate-level training remain
noncompetitive for external funding sources, with fewer
than 2% receiving two or more grants within 15 years after
training. Low research productivity from the region is exem-
plified in the stagnant number of research publications and
low citation counts from East Africa between 1999 and 2008
[21]. Notably, the absence of a prevailing academic culture
that assigns merit to research accomplishment was identified
by a majority of respondents in our study and merits further
assessment. Moreover, we acknowledge that research may
be deprioritized as trainees transition into the workforce in a
specialty that is still heavily impacted by scarcity of trained
health care professionals.
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Figure 1. Self-reported attitudes toward research among current and recent oncology trainees in Tanzania.

Table 2. Reported resources currently available to support
research development among oncologists in Tanzania
(n = 18)

Resources n (%)

Protected time away from clinical responsibilities 5 (28

Computers 10 (56)

Office space 13 (72)

Coursework in research methods 6 (33)

Research support 4 (22)

Mentorship 6 (33)

Funding opportunities 5 (28)

Pre-award support 1 (6)

Institutional merit or recognition 6 (33)

Opportunities to present research work 13 (72)
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There are several limitations to this study that should
be acknowledged. First, this analysis is based upon a small
sample; however, this sample reflects the majority of cur-
rent trainees and recent graduates of one of the first clini-
cal oncology training programs in East Africa. Of note, the
study population may not be representative of the preced-
ing generation of oncologists in Tanzania or East Africa
more broadly who were trained previously in clinical oncol-
ogy training programs outside of Tanzania.

In addition, not all participants completed all components
of the survey. For reasons that are unknown, only 18 of
30 respondents completed the entire survey, contributing to a
high degree of missingness. Although the survey was adminis-
tered in English rather than in Tanzania’s official national lan-
guage of Swahili, this is the language of the medical school
curriculum; thus, language barriers were unlikely to account
for the high incompletion rate. Significant attrition was noted
in the questions related to the institutional environment; we
speculate that concerns regarding confidentiality of the re-
sponses may have contributed to significantly lower response
rates in this section of the questionnaire. Also, the survey tool
was not previously validated; although it was primarily
designed by local researchers, differences in how the partici-
pants interpreted and responded to survey questions may
have impacted completeness of the responses. Finally, the
study was primarily intended to be descriptive in nature, and
findings of statistical significance may have been impacted by
numerous potential confounding factors and therefore should
be interpreted with caution.

CONCLUSION

We identified a striking contrast between the aspirations
for incorporation of research into career development and
the research training that is currently available to oncolo-
gists and oncology trainees at a regional training hub in
East Africa. Despite consistent identification of barriers and
challenges to conducting research, an impressive 77% of
respondents identified that they aspire to a career path
that allows for academic research, confirming our impres-
sion of high levels of enthusiasm toward the development
of cancer research training opportunities in Tanzania. The
results of this study underscore a resounding message
regarding the readiness for cancer research training and
mentorship in this setting, driven by a sense of urgency
related to the burden from cancer that East Africa faces.

There is currently a critical need to establish a cadre of
investigators in East Africa who are capable of conceptualiz-
ing, gaining funding for, implementing, analyzing, and publish-
ing original research focused on cancer. We hypothesize that
African principal investigators can operate effectively if proper
attention is given to selection and provision of high-quality
foundational didactic training to learn the theory and imple-
mentation of research as well as to the development of an
environment conducive to mentoring. While we continue our
partnership to develop a research curriculum and mentoring
programs, we also plan to perform a needs assessment to
inform steps necessary to create an institutional environment
that catalyzes interprofessional development and transforms
and extends cancer research in East Africa.
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Figure 2. Self-reported impressions of institutional supports for research among current and recent oncology trainees in Tanzania.
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